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Absent common carotid artery with independent origin of internal and external carotid arteries from the subclavian artery
is a rare but recognized phenomenon. We describe one such case with an associated symptomatic proximal high-grade
stenosis of the right internal carotid artery. The abnormal carotid anatomy was not initially well appreciated, resulting
in a failed surgical exploration and subsequent successful endovascular carotid stenting. To our knowledge, this is the ﬁrst
reported case of carotid stent in a right internal carotid artery originating from the subclavian artery. (J Vasc Surg
2014;59:1418-21.)Absence of the common carotid artery (CCA) is a rare
anatomical variant, with 33 published cases.1-18 The ﬁrst
such anomaly was described in 1784 by Malacarne.1 It is
usually found incidentally at autopsy or during workup for
other clinical problems. Due to its rarity, it may cause signif-
icant practical diagnostic and therapeutic challenges. There
were only two case reports2,3 in which this anatomical varia-
tion presented as symptomatic atherosclerotic lesions in or
proximal to the separate internal carotid artery (ICA). In
these two cases, patients had surgical revascularization. To
our best knowledge, this is theﬁrst casewhen an ICA stenosis
associated with an absent CCA was treated with a stent.
CASE REPORT
A 72-year-old man had suffered an episode of left arm weak-
ness and dysarthria. He was an ex-heavy smoker with diet-
controlled diabetes mellitus. Carotid duplex (performed outside
the UK) revealed 90% right ICA stenosis and complete left ICA
occlusion. Computed tomography of his head conﬁrmed a small
right hemispheric infarct. He was commenced on dual antiplatelet
therapy (aspirin and clopidogrel) and a statin. As per the institu-
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8to conﬁrm the duplex ﬁnding and further delineate the anatomy.
Unfortunately, the catheter angiogram confused the situation
and the reporting radiologist considered that it conﬁrmed an
occluded left ICA and a 90% stenosis of the right proximal ICA;
it was commented that there was a very low CCA bifurcation
and that the origin of the ICA and bulb had not been demon-
strated. In retrospect, this interpretation was not correct but was
perhaps understandable, given the rarity of the congenital
anomaly. Surgical treatment with endarterectomy was chosen
due to the presence of 30% stenosis of the brachiocephalic trunk
(considered a relative contraindication to stenting).
Right carotid exploration by an experienced vascular surgeon
under regional anesthesia revealed atypical carotid anatomy with
no true carotid bifurcation. Exposure of carotid artery from supra-
sternal notch to the level of the digastric muscle showed several
medial branches, which were thought to be thyroid, lingual, and
occipital arteries. Arteriotomy at the level of the branches did
not show any stenosis. Further retraction of the hypoglossal nerve
to follow the distal carotid artery also failed to reveal a bifurcation.
The procedure was therefore terminated, and the patient made an
uneventful recovery.
A subsequent urgent magnetic resonance (MR) angiogram
revealed a highly abnormal and unusual anatomical variation of
aortic arch great vessels (Fig 1, A and B). There was a bovine arch
(ie, a common origin of the brachiocephalic artery and the left
CCA). The next branch off the brachiocephalic trunk was the right
external carotid artery (ECA) followedby the right ICAwith a signif-
icant stenosis, 2 to 3 cm from its origin. This was followed by the
costocervical trunk and ﬁnally the right vertebral artery. The left
CCA was patent but was severely diseased at its bifurcation with
an occluded ICA and a severe stenosis at the origin of the left ECA.
The patient proceeded on to endovascular carotid stenting.
On-table and prestent arch aortography conﬁrmed the MR angio-
graphic ﬁndings. The right ICA stenosis was successfully crossed,
and, following placement of a Filterwire EZ (Embolic Protection
Fig 1. A, Contrast-enhanced magnetic resonance (MR) angiography maximum-intensity projection (LAO projection)
demonstrates the brachiocephalic artery giving rise to, in order, the right external carotid artery (ECA) (star), right
internal carotid artery (ICA) with a proximal stenosis (arrow), costocervical trunk, and ﬁnally, the right vertebral artery
(dashed arrow). The left ICA is occluded (arrowhead). B, Contrast-enhanced MR angiography maximum-intensity
projection showing a common origin to the brachiocephalic artery and left common carotid artery (CCA) (star; ie,
a bovine arch). This contains a small focal plaque projecting into the lumen (arrow).
Fig 2. A, Intra-arterial digital subtraction angiogram. A straight introducer guide catheter tip is positioned at the origin
of the internal carotid artery (ICA). There is an 80% irregular stenosis of the proximal ICA 2 cm from its origin (arrow).
B, Intra-arterial digital subtraction angiogram. Completion angiogram poststenting of the right ICA stenosis using
a carotid wall stent demonstrates a good angiographic result. A ﬁlter EZ protection device (arrow) is seen in the distal
ICA prior to retrieval.
JOURNAL OF VASCULAR SURGERY
Volume 59, Number 5 Berczi et al 1419
JOURNAL OF VASCULAR SURGERY
1420 Berczi et al May 2014System; Boston Scientiﬁc, Natick, Mass), a 7-mm x 30-mm
Wallstent (Monorail; Boston Scientiﬁc) was deployed with
predilatation to 3 mm and postdilatation to 5 mm (Ultrasoft SV;
Monorail, Boston Scientiﬁc; Fig 2, A and B). The procedure was
well tolerated with no immediate complications, and the patient
was discharged the next day on dual antiplatelet cover. A review in
the radiology outpatient clinic 1month following the stent insertion
conﬁrmed that the patient was asymptomatic and well.
DISCUSSION
Absence of CCA is a rare anatomical variation.
Thorough literature search and review of the overlapping
reference lists from previous publications revealed a total
of 33 cases. These reports are mostly incidental anatomical
ﬁndings. This variation has no gender or side preferences. Its
presence has been conﬁrmed by ultrasound,7 conventional
angiography,4,15-18 MR angiogram,5,18 and multidetector-
row spiral computed tomography.6 There are two reports
of bilateral absent CCA.8,9 It is usually asymptomatic unless
associated with other congenital anomalies such as cervical
aortic arch and double aortic arch or with atherosclerotic
disease.2,3 Management of aortic root vessel anomalies was
reviewed by Atkin et al in adults in 2007; a section in this
review includes the important carotid anomalies.19
There are only two case reports in the literature when
an absent CCA was associated with symptomatic athero-
sclerotic stenosis of ICA. The ﬁrst such report, by Halstuk
et al,2 described a 62-year-old patient with right amaurosis
fugax. Initial angiographic diagnosis was a low right carotid
bifurcation with a high degree of stenosis on the right ICA
low in the neck. This was successfully treated by carotid
endarterectomy. Postoperative intravenous digital subtrac-
tion angiography showed independent origins of right
ECA and ICA. The morphological ﬁndings in our report
are anatomically similar to that reported by Halstuk2 in
1985. Our patient is the ﬁrst published case to undergo
endovascular carotid stenting in the setting of absent
CCA and atherosclerotic stenosis. Carotid stenting was
not an alternative treatment in 1985. The second report,
by Jerius et al,3 demonstrated an atherosclerotic occlusion
at the origin of the right subclavian artery and occlusion of
the left ICA resulting in vertebrobasilar insufﬁciency in
a 56-year-old man. Selective carotid artery injection
demonstrated only external carotid branches. Blood ﬂow
from the right ECA reconstituted the right vertebral artery,
moving ﬁrst retrograde to the subclavian artery and then
antegrade through the right ICA that originated on the
subclavian artery proximal to the vertebral artery. Symp-
toms were successfully relieved by transposition of the
ICA to the ECA. At operation, separate ICA and ECA
were found within the carotid sheath, with the much
smaller ICA located posterolaterally.
These cases, as well as our report, indicate that, prob-
ably due to its rarity, diagnosis may be a challenge even
for an experienced vascular examiner. In 2 of 3 cases
(one selective, one nonselective), digital subtraction angi-
ography wrongly diagnosed low carotid bifurcation. MR
and more recently multislice computed tomography, withtheir virtually endless numbers of projections, along with
the knowledge of this anatomical variation, should avoid
wrong diagnoses.
There are excellent ﬁgures and detailed embryologic
explanations as to how such rare anatomical variants may
develop.2,3,5,19 Brieﬂy, six pairs of embryonic, branchial
arches that selectively regress during embryonal develop-
ment connect the dorsal aortae and the ventral aortic sac
in the developing embryo. The CCA normally develops
from the root of the paired ventral aortas between the third
and fourth arches. The third arch becomes the carotid sinus
in the adult, with the cranial dorsal aorta becoming ICA.
The cranial ventral aorta becomes the ECA. The ductus
caroticus (proximal dorsal aorta between the third and
fourth arch) normally involutes. According to the most
accepted view, if the ductus caroticus does not involute
and if it persists into postnatal life, it forms a separate origin
of the ICA.
CONCLUSIONS
A total of 33 cases were found in the literature to
report on an absent common carotid artery; due to its
rarity, diagnosis might be challenging. Two of these pre-
sented as symptomatic atherosclerotic ICA stenosis 1 and
2 decades ago; both were treated by surgery. This is the
ﬁrst case in the literature when an atherosclerotic lesion
in the proximal ICA directly originating from the right
subclavian artery was stented. The treatment was successful
and uneventful.
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